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(54) NONAQUEOUS ELECTROLYTE AND NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY USING THE SAME 

(57)Abstract* 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte secondary battery capable of 
having at least one electrode potential of 4.5 V based on lithium, by providing nonaqueous 
electrolyte stable at 5 V or more on the surface of a carbon material. 

SOLUTION: A nonaqueous electrolyte containing at least two of ether containing fluorine, 
unsaturated ether or unsaturated ester in the volume ratio of 5% or more for each is formed. A 
nonaqueous electrolyte containing at least two of ether containing fluorine, unsaturated ether or 
unsaturated ester, and other electrolyte solvent is formed. In this case, the nonaqueous electrolyte 
contains the enter with fluorine, the unsaturated ether or unsaturated ester mentioned above in the 
volume ratio of 5% or more for each, and uses the other electrolyte solvent 85% of which is a solvent 
stable at 5 V or more on the surface of a triester phosphate and/or a carbon material. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery 
which can be highvoltage-ized in more detail using the nonaqueous electrolyte and it which can 
bear the high voltage about the nonaqueous electrolyte rechargeable battery which used 
nonaqueous electrolyte and it. 



PRIOR ART 



[Description of the Prior Art] Production has expanded rapidly the nonaqueous electrolyte 
rechargeable battery represented by the lithium secondary battery in recent years from it being 
high capacity and their being a high voltage and a high energy consistency. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, in this invention, stable nonaqueous electrolyte can 
be offered more than 5V on a carbon material front face, and the nonaqueous electrolyte 



rechargeable battery from which one [ at least ] electrode potential can be set to 4.5V on lithium 
criteria by it can be offered now. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although the further high capacity-ization is called for 
also in this nonaqueous electrolyte rechargeable battery along with the spread of small pocket 
devices etc., positive active material is changed into 5V class from the 4V class conventional thing 
as an idea of the technique for it, and the attempt which is going to aim at the capacity rise of the 
power base by raising cell voltage is made. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery 
which can be high-voltage-ized in more detail using the nonaqueous electrolyte and it which can 
bear the high voltage about the nonaqueous electrolyte rechargeable battery which used 
nonaqueous electrolyte and it. 
[0002] 

[Description of the Prior Art] Production has expanded rapidly the nonaqueous electrolyte 
rechargeable battery represented by the lithium secondary battery in recent years from it being 
high capacity and their being a high voltage and a high energy consistency. 
[0003] 

[Problem(s) to be Solved by the Invention] Although the further high capacity-ization is called for 
also in this nonaqueous electrolyte rechargeable battery along with the spread of small pocket 
devices etc., positive active material is changed into 5V class from the 4V class conventional thing 
as an idea of the technique for it, and the attempt which is going to aim at the capacity rise of the 
power base by raising cell voltage is made. 

[0004] However, although used as a solvent of the nonaqueous electrolyte for current nonaqueous 
electrolyte rechargeable batteries (it abbreviates to the "electrolytic solution'* hereafter except 
when a cell is expressed), if cell voltage becomes more than 5V, oxidative degradation of most will 
be carried out on carbon material front faces, such as a graphite currently used as an electric 
conduction assistant of a positive electrode. Therefore, for utilization of a 5V class cell, it is 
required to use the electrolytic-solution solvent which is hard to disassemble more than 5V. 
[0005] 

[Means for Solving the Problem] This invention is made as a result of [ which should solve the 
above-mentioned technical problem ] inquiring wholeheartedly. As an electrolytic-solution solvent 
By making at least two, the fluorine -containing ether, the ether of partial saturation, or partial 
saturation ester, contain 5% or more by the volume ratio, respectively It hardly decomposes on a 
carbon material front face more than 5V, or even if it decomposes first, it stabilizes immediately, 
and it finds out that the electrolytic solution which is not disassembled at all is obtained after it. 
[0006] That is, this invention person found out that the electrolytic solution with which at least 
two, the fluorine -containing ether, the partial saturation ether, or partial saturation ester, are 
contained 5% or more by the volume ratio, respectively could stabilize and use it also on the 



carbon material front face beyond 5V. In the conventional electrolytic solution, if an electrical 
potential difference rises to 5V, decomposition will be continuously continued on a carbon 
material front face, but in the electrolytic solution of this invention, although some decomposition 
current flows first, a decomposition reaction completes and is stable in a very early phase, and 
decomposition is not caused after it to 6.5V at least. 

[Means for Solving the Problem] This invention is made as a result of [ which should solve the 
above-mentioned technical problem ] inquiring wholeheartedly. As an electrolytic solution solvent 
By making at least two, the fluorine containing ether, the ether of partial saturation, or partial 
saturation ester, contain 5% or more by the volume ratio, respectively It hardly decomposes on a 
carbon material front face more than 5V, or even if it decomposes first, it stabilizes immediately, 
and it finds out that the electrolytic solution which is not disassembled at all is obtained after it. 
[0007] 

[Embodiment of the Invention] As the fluorine-containing ether used in this invention, what has 
the high oxidation resistance of itself is desirable, and since oxidation resistance is also high, 30% 
or more of the rate of fluorination is so desirable that the rate of fluorination (substitutional rate 
to the fluorine of hydrogen) is high, and 55% or more is more desirable. Moreover, the field of a 
cell property to the molecular structure has the desirable shape of a chain, and is desirable. [ of 
the shape especially of a straight chain ] furthermore, a straight chain-like case - at least 1 end 
-CHF2 it is - things are desirable. 5% or more of the ratio in the inside of the electrolytic- solution 
solvent of the fluorine -containing ether is required of a volume ratio, is desirable for acquiring 
sufficient effectiveness, is more desirable, and is still more desirable. [ 30% or more of] [ 20% or 
more of] [ 10% or more of] However, from the field of a cell property, 80% or less of the ratio in the 
inside of the electrolytic-solution solvent of the fluorine-containing ether is desirable at a volume 
ratio. 

[0008] As the partial saturation ether or partial saturation ester, for example, vinylene carbonate 
and its derivative (for example, dimethyl- 1, 3dioxol-2one) are mentioned as a suitable thing, 
5% or more is required of a volume ratio, and 10% or more of the ratio in the inside of an 
electrolytic -solution solvent is desirable for acquiring sufficient effectiveness. However, from the 
field of a cell property, 60% or less of the ratio in the inside of the partial saturation ether or the 
electrolytic -solution solvent of partial saturation ester is desirable at a volume ratio, and is more 
desirable. [ 30% or less of] 

[0009] Furthermore, although the solvent of arbitration can be mixed and used besides the two 
above-mentioned kinds of solvents, 85% or more must be a solvent also with stable 5V on trialkyl 
phosphate and/or a carbon material front face in the volume ratio in such a solvent. As the 
above-mentioned trialkyl phosphate, phosphoric-acid trialkyl, such as trimethyl phosphate and 
phosphoric-acid triethyl, is mentioned. Since trialkyl phosphate will be more promptly stabilized 
if it mixes with the two above-mentioned kinds of solvents and it is used, it is desirable in an 
electrolytic- solution solvent at a volume ratio, and it is more desirable. [ 10% or more of] [ 5% or 
more of ] However, from the field of a cell property, 80% or less of the ratio in the 
electrolytic- solution solvent of the above-mentioned trialkyl phosphate is desirable at a volume 
ratio, and is still more desirable. [ 40% or less of] Moreover, as a stable solvent, the fluorinated 
ether (the same kind as the fluorine -containing ether which is the indispensable configuration 
solvent of this invention is also available for this), the ester which were fluorinated, and the 
carbonate which were fluorinated are independently mentioned more than 5V on a carbon 
material front face. In addition, with stability, it means that decomposition quantity of electricity 



not more than 5V is 0.05 or less mFs per electrode unit area in the same withstand voltage test as 
having been shown in the example of this invention more than 5V here, and, as for a stable thing, 
more than 5.5V is desirable under these conditions in this invention. 

[0010] As an electrolyte of the electrolytic solution, for example LiC104 and LiPF6, LiBF4, LiAsF6, 
LiSbF6, and LiCF3 S03, LiC4 F9 S03, LiCF3 C02, and Li2 C2 F4 2 (S03), LiN (CF3 S02)2, LiC 
(CF3 S02)3, LiCn F2n+lS03 (n>=2), and LiN (RfOS02)2 [ » here - Rf - fluoro alkyl group] etc. - 
independent - or, although two or more sorts are mixed and it is used It is especially LiPF6. A 
with a carbon numbers of two or more organic fluoride Li salt etc. is desirable. Although especially 
the concentration of the electrolyte in the electrolytic solution is not limited, since its safety will 
improve more if concentration is made into the numerousness of 0.6 or more mol/1, it is desirable, 
and its 0.8 or more mol/1 is more desirable. Moreover, it is more desirable when fewer than 
desirable 1.6 mol/1, since viscosity will become low if fewer than 2.0 mol/1. Although the 
electrolytic solution is prepared by dissolving these electrolytes into an electrolytic- solution 
solvent, it can be considered that the volume of the electrolyte in the electrolytic solution is very 
small, the volume of the electrolytic solution is substantially [ as the volume of an 
electrolytic- solution solvent] the same, and the volume occupied in electrolytic -solution solvents, 
such as the above-mentioned fluorine -containing ether, the partial saturation ether or partial 
saturation ester, and trialkyl phosphate, is the same as the volume which they occupy in the 
electrolytic solution on parenchyma. 

[0011] The anything which operates by 4.5-6V as positive active material in this invention, 
although it is good, it is LiMn 204, for example. 5V system lithium manganic acid ghost which 
permuted nickel, Cr, Fe, etc. is mentioned as a suitable thing. Especially since what carried out 
nickel permutation is excellent in the cycle property etc. also in these, it is desirable. Furthermore, 
although a carbon material is usually used for a positive electrode as an electric conduction 
assistant, since this invention controls disassembly of the electrolytic solution on the carbon 
material of an electric conduction assistant, if it is applied to the positive electrode which used the 
carbon material as an electric conduction assistant, effectiveness will show up in improvement in 
a cycle life etc. Although a conductive high graphite ingredient is desirable as a carbon material 
as an electric conduction assistant, especially since a cell property will improve into a graphite 
ingredient if minute amount concomitant use of the low crystal ingredients, such as carbon black, 
is carried out, it is desirable. In order to secure a capacity consistency as an amount of an electric 
conduction assistant, 20% or less is desirable at a weight ratio in a positive -electrode ingredient 
(that is, it does not consist of positive active material, an electric conduction assistant, a binder, 
etc., and neither a charge collector nor a tab is included), 10% or less is still more desirable, but in 
order to secure conductivity, 5% or more is desirable. Moreover, since the graphite ingredient 
which covered the front face with the low crystal carbon material, and made it amorphous by CVD 
(chemistry gaseous-phase method) etc. especially as the above-mentioned graphite ingredient is 
more promptly stable with the electrolytic solution, it is desirable. It is [ in / with such a graphite 
ingredient made amorphous / a Raman spectrum ] desirable that the peak intensity ratio 
01360/11600) of 1360cm- 1 and 1600cm- 1 is 0.4 or more. 

[0012] A positive electrode responds for example, to the above-mentioned positive active material 
at the need. Above electric conduction assistants and polyvinylidene fluorides, A mixture is 
prepared, binders, such as polytetrafluoroethylene, - adding - mixing - a positive electrode - 
Use a content paste as the positive -electrode charge collector which consists of a metallic foil etc. 
with ** and it dries and compresses, a solvent distributes it -- making - a paste - carrying out (a 



binder being mixed with positive active material etc. after making it dissolve in a solvent 
beforehand) - the positive electrode - a mixture - It is produced by forming a positive-electrode 
binder layer in some positive-electrode charge collectors [ at least ]. However, the production 
approach of a positive electrode is good by other approaches, without being restricted to the 
approach of the above-mentioned instantiation. 

[0013] As an ingredient used for a negative electrode, that what is necessary is just a dope and the 
thing which can be dedoped about a lithium ion, in this invention, although a dope and the matter 
which can be dedoped are called a negative -electrode active material for such a lithium ion, as 
such a negative -electrode active material, what is necessary is just carbon compounds, such as a 
graphite, pyrolytic carbon, corks, glassy carbon, a baking object of an organic high molecular 
compound, a meso carbon micro bead, a carbon fiber, and activated carbon. Moreover, compounds, 
such as an oxide which can carry out the charge and discharge also of alloys, such as Si, Sn, and 
In, or the low voltage near Li, have some which have a high capacity compared with a carbon 
material, and they are desirable as a negative electrode active material. 

[0014] A negative electrode adds the same electric conduction assistant, same binder, etc. as a 
case of a positive electrode to for example, the above-mentioned negative-electrode active material 
if needed. Prepare a mixture, make a solvent distribute it and it is made a paste (since it is made 
to dissolve in a solvent beforehand, a binder may be mixed with a negative -electrode active 
material etc.). mixing - a negative electrode - the negative electrode - a mixture a content 
paste is used as the negative -electrode charge collector which consists of copper foil etc. with **, is 
dried and compressed into it, and it is produced by forming a negative-electrode binder layer in 
some negative-electrode charge collectors [ at least ]. However, the production approach of a 
negative electrode is good by other approaches, without being restricted to the approach of the 
above-mentioned instantiation. 

[0015] Although foils, such as aluminum, copper, nickel, and stainless steel, the thing which made 
those metals reticulated are used, for example as the above-mentioned positive-electrode charge 
collector or a negative electrode charge collector, especially as a positive-electrode charge collector, 
aluminium foil is suitable, and copper foil is suitable especially as a negative-electrode charge 
collector. 

[0016] Especially as a separator, although not limited, what reinforcement comes out enough and 
can moreover hold many electrolytic solutions is desirable, and a microporous film, a nonwoven 
fabric, etc. of the product [ hole density ] made from the copolymer of 30 - 70% of product made 
from polyethylene, the product made from polypropylene, ethylene, and a propylene have such a 
viewpoint to desirable thickness at 10-50 micrometers. 

[Example] Below, an example is given and this invention is explained more concretely. However, 
this invention is not limited only to those examples. 

[0017] 1, 1 and 2 as the example 1 fluorine -containing ether, 2-tetrafluoro ethyl - 2, 2, 3, and 
3-tetrafluoro propyl ether (HCF2 CF2 CH2 OCF2 CF2 H), the ether of partial saturation, or the 
vinylene carbonate as ester is mixed by the volume ratio 6*4, and it is LiPF6 to this mixed solvent. 
1.0 mols /were dissolvedl. and the electrolytic solution was prepared. 

[0018] this - another - a scale-like graphite [Raman spectrum - setting - the peak intensity ratio 
(1 1360/1 1600) of 1360cm- 1 and 1600cm- 1 - scale-like graphite] not more than =0.1 and the 
solution made to dissolve polyvinyhdene fluoride in N methyl pyrrolidone were mixed, and the 
paste was prepared, this mixture after having made it with ** one side of the positive -electrode 
charge collector which consists of aluminium foil with a thickness of 20 micrometers, drying on it 



and pressing a paste into homogeneity with a roller press machine at it, it cut on the lcmxlcm 
square, the lead object was welded to that positive-electrode charge collector, and the trial pole for 
withstand voltage tests was produced. Using this trial pole and the counter electrode of the 
lithium foil, the 4ml of the above-mentioned specific electrolytic solutions was poured in, and the 
test cell was assembled. 

[0019] the scale-like graphite [Raman spectrum which replaced with the scale-like graphite in 
example 2 example 1, and made the front face amorphous with the CVD method -■ setting -- the 
peak intensity ratio (1 1360/1 1600) of 1360cm- 1 and 1600cm- 1 -- the test cell was assembled like 
the example 1 except having used scale-like graphite] of =0.6. 

[0020] 1, 1 and 2 as the example 3 fluorine-containing ether, 2-tetrafluoro ethyl - 2, 2, 3, and 
3-tetrafluoro propyl ether (HCF2 CF2 CH2 OCF2 CF2 H), The test cell was assembled like the 
example 1 except having used the solvent which mixed the ether of partial saturation or the 
dimethyl 1 as ester, 3 JIOKISORU-2 0N, and the trimethyl phosphate as trialkyl phosphate by 
the volume ratio 6-3-1 as an electrolytic-solution solvent. 

[0021] The test cell was assembled like the example 1 except having used example of comparison 

1 propylene-carbonate 100% as an electrolytic -solution solvent. 

[0022] The test cell was assembled like the example 1 except having used example of comparison 

2 vinylene -carbonate 100% as an electrolytic-solution solvent. 

[0023] The examples 31, 1, and 2 of a comparison, 2-tetrafluoro ethyl - The test cell was assembled 
like the example 1 except having used the mixed solvent of the volume ratio 6^3 : 1 of 2, 2, 3, and 
3-tetrafluoro propyl ether, propylene carbonate, and vinylene carbonate as an electrolytic- solution 
solvent. 

[0024] [Electrolytic- solution withstand voltage test] The seal of approval of the electrical potential 
difference was carried out to the test cell of the above-mentioned examples 13 and the examples 
1*3 of a comparison to 6.5V by the constant current of 50microA, and the amount of decomposition 
of the electrolytic solution was investigated. Consumption quantity of electricity according 
[ before resulting in 6.5V, decomposition starts, and ] to decomposition is 0.15 mF/cm2. Even if 
reached, when there was no sign (that is, decomposition will not advance) to converge, the trial 
was closed at the time. 
[0025] 
[Table l] 
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Result of Electrolytic-solution withstand voltage test 


Exam. 1 
Exam. 2 
Exam. 3 


decomposition 0.05 mF/cm 2 . , after then stable to 6.5V 
decomposition 0.03 mF/cm 2 . , after then stable to 6.5V, 
decomposition 0.01 mF/cm 2 . , after then stable to 6.5V, 


Comp. 1 
Comp. 2 
Comp. 3 


Decomposition continuously at ca.5.0V 
decomposition continuously at ca.4.6V 
decomposition continuously at ca.4.7V 



[0026] As shown in Table 1, decomposition was settled immediately after that and the electrolytic 
solution of examples 13 was stable after that to 6.5V, although decomposition arose just at first. 
It decreased even to one fifth in case the total amount of decomposition is an example 1, and 
stability was excellent in the example 3 which mixed especially trialkyl phosphate. On the other 
hand, all, decomposition arose continuously less than [ 5V ], and the examples 1-3 of a comparison 
did not have what is borne to 5.5V. 

[0027] The mixture of a graphite and the polyvinylidene fluoride as a binder is used for example 4 
negative electrode, and it is LiMm.s Ni 0.5O4 to a positive electrode. The coin eel was produced 
using the same thing as the electrolytic solution of an example 3 using mixture with the 
polyvinylidene fluoride as the scale -like graphite and binder as an electric conduction assistant to 
the electrolytic solution. 

[0028] The coin eel was produced like the example 4 except having used the same thing as the 
electrolytic solution of the example 2 of a comparison for the example of comparison 4 electrolytic 
solution. 

[0029] It charged to 5.2V about the cell of the above-mentioned example 4 and the example 4 of a 
comparison, and although discharge capacity was hardly obtained by the cell of the example 4 of a 
comparison when the discharge capacity at the time of making it discharge to 3.5V was measured, 
the cell about 50 times the discharge capacity of the example 4 of a comparison was obtained by 
the cell of an example 4. 



CLAIMS 



[Claim(s)] 

[Claim l] Nonaqueous electrolyte characterized by containing at least two, the 
fluorine -containing ether, the partial saturation ether, or partial saturation ester, 5% or more by 
the volume ratio, respectively. 

[Claim 2] Nonaqueous electrolyte which at least two, the fluorine -containing ether, the partial 

saturation ether, or partial saturation ester, and other electrolytic- solution solvents are contained, 

and all electrolytic- solution solvents are contained for the above-mentioned fluorine -containing 

ether, the partial saturation ether, or partial saturation ester 5% or more by the volume ratio, 

respectively, and is characterized by 85% or more of other electrolytic- solution solvents being 

solvents more than with stable 5V on trialkyl phosphate and/or a carbon material front face. 

[Claim 3] Nonaqueous electrolyte according to claim 1 or 2 characterized by the 

fluorine -containing ether being the straight chain-like fluorine-containing ether. 

[Claim 4] at least one of the straight chain ends of the straight chain-like fluorine -containing 

ether according to claim 3 -CHF2 it is -- nonaqueous electrolyte characterized by things. 

[Claim 5] Nonaqueous electrolyte according to claim 1 or 2 characterized by the ether or partial 

saturation ester of partial saturation being vinylene carbonate or its derivative. 

[Claim 6] Nonaqueous electrolyte according to claim 2 characterized by including phosphoric-acid 

trialkyl 10% or more by the volume ratio as trialkyl phosphate. 

[Claim 7] The nonaqueous electrolyte rechargeable battery characterized by using nonaqueous 
electrolyte according to claim 1 to 6. 

[Claim 8] The nonaqueous electrolyte rechargeable battery according to claim 7 characterized by 
the ability of the potential of one [ at least ] electrode of a positive electrode or a negative electrode 
to become more than 4.5V on metal lithium criteria. 

[Claim 9] The nonaqueous electrolyte rechargeable battery according to claim 7 or 8 characterized 
by using the graphite ingredient which made amorphous the amorphous carbon ingredient and/or 
the front face as an electric conduction assistant of a positive electrode. 

[Claim 10] The nonaqueous electrolyte rechargeable battery whose peak intensity ratio 
(1 1360/1 1600) of 1360cm- 1 and 1600cm- 1 is 0.4 or more in the Raman spectrum of the graphite 
ingredient which made amorphous an amorphous carbon ingredient and/or a front face according 
to claim 9. 

* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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TA s <fc$l?*b^o 

[0 0 0 9] ±ffi-«JSCDjg«EW^lct,ffij»© 
»«E&fi^bTffifflT?S*J&*s ^©<£ ?&?§«!£*©{«» 
JtT- 8 5 %Jil±tt U h U x^r^itf/S fettK 

±13 U > Wt h U ^ y * i: b T tt#!l x. tt >J 1- U * =f- 
;i/^> y >® h u x.5=-;u3& £© u >g? h u T^^^^ff 10 

'JVlh'Ji^tt, ±f3-tt«©S^i:rl 
^ b T ffl V > S 4: J: D *> C 3f«fl3 "T S © Tf «#P« 
ffcittlJfrC 5 %tl±««»* b < , 10 X£l±# «fc 5 » 
*b^. fe£b> «W*tt©lB*»6Ht±BU>»bUx. 
^^;i/©S^M?§^*©it^{i««itT*8 0%«TW 

^7 ^m^—^^tm-mxi>mt>^) > 7vmti, 

TT-©^-S¥SMS* s S13g*{4®*^fe t) 0 . 0 5 mFfil 

f5. 5Vtt±T-%g^*©W*U^„ 
[0010] li«©i»at; LTlt mtts LiC 
IO4 , LiPF 6 , L i BF 4 > LiAsF 6 , Li 
SbFes LiCF 3 SOs, Li F 9 SO s , L 
iCF 3 CO2, Li 2 C 2 F* (SO3 ) 2 , LiN 
(CF 3 S0 2 ) 2 , LiC (CF 3 S0 2 ) 3 , Li 30 
C F 2 „.iS0 3 (n^2) , LiN (RfOS0 2 ) 

Jft*»2 6l±©*«7yfl3«L itt&if##*b^. « 
JBtt* £ * tt 5 *§?H©ift8tt, Wfc Kje $ n 5 z £ tt 
SSSrO. 6mol/ltt±£D^S)t:tl.J:S 
^tt* s i!5iai±-r5©T*»^b<^ 0. 8mol/l« 
±#«fc!)i?*b^. Sfc, 2. 0mol/U>)^^ 
£>©-?$?£ bV\ 1. 6mol/U!) 
'>&<,>££ 5 $?$b^. «W«ttcn&©«SPHS*)W 40 

tgwcw^tachciotM^tis^ mm 
±*nztimMm*x&®z>fomtm--x&z>tfr-b-r 

[0011] *mWKl33^X, WmmiloRb. Itfl 
4. 5~6 VT-i&^-rS4)©^5>MT-t)a^A^ 

LiMn 2 O4 CNi, Cr, F e &i;-£®g|b;fc 5 V 50 
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4 

s„ ;rft£©&A>T*&Nie&bfc&©#iM^M$t4 
mmmmtLxmn&imttnim^t>tiz>&. *s6bi§ 

tt, #SB»J^J©^«»*4±-C-©«/§?f*©^)5?SW$iJ-r2) 
*C5*SCJ:*6, *«fl&*JfcbTK**m£ffifl3b 
feiEffit^ffl-rs fcit-r ^;u#^©[Ri±^h*(c^A^ 

fiSo »«»^Ji:b-r©K*#*4i:bTiiaiStt©l«o 
IMS***** 5 *?* bv^, MIS«*4(c*-^>r^ 

£©ffii!iffi»*4£«*0Mi-r5 i:«*itttt* s rn]Ji^-s© 
■tztzsbiEUtim (0*0, liisfti, ^ 

b<s 1 o%JiiT b^a*. mrnvz^mu-* 

£bTtt, ^CCVD «b3*5WB80 &iffcioT«ffl 
*<BI£Si&**m-C«« LT*lftltfl3 bfcHJfi»*4* s <fc 
5S^*»CS8?Mi:£^b-r3©T-$F£b^. £©£? 
&^llfffbb;feMifi*mT-tt^>*^ Wi/fc&^t 
1360cm- 1 £1600 c m" 1 © f— ^^Jgtt ( I 

iseo/Iieoo) #0. 4 fcl±T & 5 Z t b V^c 

[0 0 12] lEffiBu fJ^ttv ±I3IE@rStlKC ^5 
t^bt. JblBcD J; a ^^SfltjM^^J^. (i^K u ? y-fbtr 
-U^>, b57;i/^-n^U>*if©/ s t'0^* 
-S:*D^, ?M^rbTiE1l-&^JSriaSb, ^tlSSS'JT-^ 

&8P£i*Tfr£iEffi«^K&£fcffiiSrbTi>«fc^) , 

»tMftb> ffiSSbT, IEM*«<*©'J>^: < £4) 

-SS C W * ^fiEt- 5 Z £ C J: o X fm $ n i) . 

tzti b, iEfii©f^»*aKtt±iBffiw©*ffifcise)ix4c 

£^C<s flfe©;£S;fc=toT4>«fc^„ 
[0 0 1 3] A1li3fflV^2,«S£bTtt, 'J^^A^^- 

<b-&t3t-$.3attJ;</->„ Si, Sn, I nfeifffl^ 

s ^ tt l i t ^mttx 3EM«t* t s mitvote 

i:•©^b-&t)ttJ^**r*4^cJt^ffiv^^»^^>o4 ) ©As^ 
5s ^n^ttftSirS^K^bT^f^ bv> 0 
[0 0 14] HEitt, ±Eft«S«9KK:, jfcB 

&*n*^ fi-&b-rfiffi^aij*«i»b. ^nss^jic^iic 



(4) 
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[0015] ±miEmmmt j pnmmm»tvxits m 

[0 0 16] t;^-*J:lTtt, «FKR£;*ftS£i: 10 

b<, *<D& 5 JP<fr#10~5 
0^mT-|g?L*A s 3 0~7 0%CDtK>J^V>«> #U 

[0017] ^n^j 1 

rJl/fcbtOl, 1, 2, 2 h^;U 20 
2, 3, 3-rh7 7Mo7Dt;i/ 
Ji— (HCF 2 CF 2 CH 2 OCF 2 CF 2 H) 

CLiPFe 41. Omol/l»tTii«§i 

[0018] cn^ttsuic, mx-vtm® c^>x^ 

h;i/fc43V»T 1 3 6 0 cm" 1 *; 1 6 0 0 cm^cDtr— ^ 
ttftJt ( 1 13S o/ 1 1C oo) =0.1 JilTffllSK-ttMfSD 
i:^ 1 ; 7 ^-fblf-U7 ; >SrN-^^;i/t.-D U K>£?g$p 30 

h£JP£ 2 O/zmWTVl/^-^AfgA^&SIBIl 

mm^wmmr^tz.^ 1 cmx 1 cmAfcwwu 

*©IEffiJ*«{*fc: V - WSJEKIfcffl© 
KlfeffiSffc«b&. 3©KlMi^ Ut^A?*^© 
±ffi#S©l»MS 4 m 1 ftA Ut h 



[0019] mmm 2 

1 3 6 0 cm^t 1 6 0 0 c m" 1 © K— ^9fiKJt (I 

i 36 o/I a eoo) =0. BCDWtttJi&SS} SflJ^fcfeU* 

[0020] nmm 3 

^7-^x-r;^LT©l, 1, 2, 2-^h^7;U 
^nai^;!/- 2 , 2, 3, 3-Th77WD7DWl/ 
^— t 1 ^ (HCF 2 CF 2 CH 2 0CF 2 CF 2 H) 

-1, 3 -^^v;i/- 2 -;t>.h, U >tb'JiXr 
;i/i:UT©U>»hU^^-;UfcS(*«lt6 : 3 : lfl 
^bfc»»E&«#**i*fcbT/l!^;fc«*tk MMm 1 

[0 0 2 1] JtsR0!| 1 

7Dtv>*-^-b 1 0 0%Sifi¥«lJ:btJS 

Xtzo 
[0 0 2 2] &Mm 2 

1 0 0%*«B*»«fcl/Tffl^ 

[00 2 3] Jfc«0i 3 

1, 1, 2, 2 -t=- f>77;^Dx^;i/- 2, 2, 3, 
h fctf:^ ht©f«»Jt 6 : 3 : 1 

[0024] c«^mm®EK®u ±mmmm 1 ~ 3 

J^ttitfll 1 ~3©t^^ Hr;i/t5 
6. 5 V*T-«JE4EppIbT««?^©7>^»4IS^fe<, 
6. 5 VCMSmiC?x8¥a s *£il 5. ^»CJ:5ifia 
ft#0. 15mF/cm 2 HSbT*»JR*-j-5 ("T^fe 
*>, 73'»A J itfTb^<^S) *b#&^»-&tt-t©IS&Ml 

[0 0 2 5] 
[*1] 









0. 0 5mF/cm ! 6. 5V£t?£5£ 
0. 0 3mF/cm' 6. 5V£T?£i£ 
0. 0 lmF/cm 1 6. 5ViT*« 


tttfeM3 


«J4. 7 VCffi^«(C^ 



[0 0 2 6] SlC^ti^t, JUg0!l 1 ~ 3 ©@8?*8 50 tt, iffllf 7>»ii ! 4l;5*®ffl, ^©^1" <• 



7 

y i7^;u£rlHr bfeHSS^J 3 T-ttS£#B?S#liiifi#l l 

ntc^u-r, jt®^ii~3(i, 5 vttTtm 

[0 0 2 7] 4 

Accuse £:^m yy-t lt©*'; 7 wbt- u^v 

£:©?&£#) iEiCLiMiiLs Nice 0 4 i: 

mmmmt: i,T<DMftttm$8£su >v-t lt©*'J 

©SlSMfcliOli©*©*^-?::^ >-fe;i/^^bfc<, 

[0028] itmm 4 

«*P% £ iti&0ij 2 ©«$*& |B]«© 4, © 4 ffl v > fe 
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Bu *JE^iJ4 btn-f >t;^Mlf;. 

[0029] ±immm4:&±vik®im4CDmmiz^ 

T5. 3. 5 W ^X'&m^^tzt^cD 

SJ«^»?&j»J«bfci:C5> it©0!l4©«rtfrt*{±fi^ 
h*SfmgSA J ff ?> ftfc fro & fr\ fS5E0!) 4 © WHn? tb«t 

[0 0 3 0] 



